Reconciliation of effective potential calculations of the lower bound for the Higgs boson mass by Willey, R S



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































In these equations m

is the top pole mass, m is the

MS top mass,and M is the Higgs
mass. r is the ratio
M
m







is the nite part
of the one-loop tadpole contribution which is not removed by

MS subtraction. [3](There












. One sees immediately that
there will be large corrections for the low scale (lighter Higgs) case and much smaller
correction for the high scale case, which is what is required.






MS top mass and
Yukawa coupling constant, m(t); y(t), for a given input top mass e.g. m

= 174. The
actual calculation of CEQ, given this input, is rather complicated, but we can estimate
the eect of using (1) in place of CEQ eq (18) to make this connection, as follows: First,
for some input m

, solve (1) for m(m





to produce that same m. Then the estimate for the corrected lower bound Higgs mass is
the value read from g 5 or g 6 of CEQ for m

0
. There is one new feature. The more
complicated (1) depends on the Higgs mass M. So one has to guess the output M and
put it into (1) and do the calculation, and then iterate if neccessary. For the low scale
cuto calculation, we put M = 77 into (1) and nd m(174) = 198. We substitute that
value into eq (18) of CEQ to nd what m

0
CEQ would have to use to get that initial
value. The answer is m

0




corrected lower bound for the Higgs mass looks to be close to 77 GeV. For the high scale
calculation, we start by guessing M = 150 to put in (1). Now the QCD and nonQCD
terms almost exactly cancel, m(174) = 174. Then m

0




of CEQ gives the lower bound to be 150 GeV. This is to be compared to values 141 GeV
from S and 135 Gev from AI.
2
These numbers are not to be taken entirely seriously. They are the results of a simple
patch job, not a real calculation. (There is also the problem of reading data from photo-
graphically reduced gures). However I do take them as strong indication that the real
results of the CEQ calculation may be consistent with those of S and AI, with uncertain-
ties which are only a little larger than claimed (and are larger for the large extrapolation
involved in the high scale case than in the low scale limitt).
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, for  = m. This is described in detail in an unpublished manuscript of
Bochkarev and Willey.
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